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*^l^-§- -B-^; -i-^}oi o]^^ ^^i7> -^^l^^^l^S; ^ >^7l -fr 
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"14 <=>]^ ^1^^ ^1<>|* ^ "14 -^^1 4t>^HMICR0-FLUIDIC DEVICE TO CONTROL 

FLOW TIME OF MICRO-FLUID} 

S. la ifl^l S. Ic^ 7mJ!l- ^>-^ 7]%^ ^^^^ o^:^<Hl iq-^ nl^fl ^^]o\ o]^ ^ 

£ 2a^ *>-^ ^ 7l^o.s DlAfl -H-^lo^ o.^ 

£ 2b^ ^J-^ ^ ^>-^ 7l^o.^ -B-^flo] o.^ ^i^S. 
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£ 6a^ £ S-^l n:l-€- i^l^ -R-^fl ^^V^ i^^iofl -H-^1 ^l^^l aIc]- ^.^V^ 
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^7111- t+E^.^ nefl^. 

£9a ^ £9b^ ^ tcj-e^- ujA-fl o.^] ^^>2l 7l^^^l- ^aj^ ^ ^^tb ^1 

^■11 -fr^l ^^>^ 
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^ ^l^fl ^^^1:±:^^(«:^1» H>oli , W>ol^ HTS(High 

throughput screening) Sl^ Sj-*}- (Combinatory chemistry) ^\^^ ^) ^o]] ^-§-^ 

Sife 1^1 ^il ^-^S., c^le-ltl: Al>iEflo]lA-]^ C^E.] 7B^ -H-^7]- ^Ajofl ^^J\■Jl 

^7]^^ -^S. i=J-(microfluidic network)<5l ^>^^5lJL, z^- 7]^ -^-^1 y(\]o\ ^^u} 

o]^^ ^tb -^oi -B-s.-i-o] i^vi^ji ^7l£)^ -^-^'Hl^i 

-e-^l7>, -^^tl: ^^^<=H1 Sjig, -H-^lsq- ^7^6\] ^7l#o.^ ol^].a^ 

^7lwj-^ol ^^^S]7]] S\JL, ttfel-A-l 14^01] ^^«.o11 £^^>^ -^^1^ ^7^0] oj-^o] ojo]^ 

d oi^a- 1- ^ gjTll ^rf. nl-el-Ai ^7l«j-^^ ^^^^ iJ-^l^MM- ^7l«j-^ol ^a^^ 

^oils -B-^-il7> oi^^ ^ tij-^o] ^A^>7fl ^4. ^isl^v ^J-^-i-s ^l^^'V^l ^S^^ ^ 

^S.^ ^7lwJ-^ol iral-^l47>^ nVS-ol ^7lwj-o.o] ^A^^ ^^^]^-^ ^ ^^^o] 

Cf^- ^^^^1^5^ ^7l«J-^ol ^A^^ ^ofl :g.7l«J-^3). -^^]7> ^lM-7>^ ^^-i- 

A] 7^ ^o] oXv].^ 

D]^ ^5] ^511 5. 904. 424^011^1^ -^^1 ^^w-oflA-l -n-S ^7]-^ ^7]?} M^M-^y: 

^ -B-S.7> ;g-f<Hl SZ'H^i'?]: ^7l«^^Sl ^VA^^ ttj-x]^ ^ oj- 
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o;icf. ne^uj. ^7}^o] ^7]7|. ^.^ 1^7}^ ^^o] ojo^o) nfl^ 

^ol ^T^o] <?1§H :±:^1-^ tH^ItII i^l^ ^^o] o;icl-. 

cfl^l-oflAl "Active microf luidic mixer and gas bubble filter driven 

by thermal bubble micropump" (Jr-Hung Tsai et al, Sensors and Actuators A: Feb. 2002)«^1 

■T- 7fl ol>^l-o^ -o.^7> i?>u|-^ ;g^c,]l ^-g-^>7l7> c>l^cf^ ^^o] o;^rV. 

"A unique solution for preventing clogging of flow channels by gas bubbles" (J. 
Kohnle et al.,MEMS 2002 proceeding pp. 77-80 ^^^o] 3^]-S^-^S. ^-i- 

7} '^vq-^ ^g-foll ^cH^I ^7lwj-^sl «J-;^l*>7l ^tb ^2:5. ^-g-^>7l^ <H^i=1-. 

>a-7loll ^lA]^ c^js-o. ol^o^ o.^|7|. ^q.^ a!|-;gollA-:| ^7]aJ-^o^ ^a^^ lJ-^l*]-7l 

t!: -B-^fl^ "^^^ ^l^-^^> ^^^<Hl^i ^. ^l^o] xl\4: ^<^1 -B-^l7l- 

n] ^siM- «^]]^?>^1^ «^l-g-^> «iw.7> -a-S.^ ^]^]^ ti> 
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^ ^^1 ^l^ol €-a.3^Vcl-. o]^ o.^]7]. tiV-o ^ptj^^ 

^ ^-§-<^l ^IM- <5l^5l7fl 3^]^C-ll, ^^I^VJL o]^o] 

^^S)-s:>7l ^^l-o^ 7]^]^ ^7l^<y ^l-g-sH oV-S- A]:^ J^o> 

^-5- ^^tH #^<Hl^i oi^ol ;^l^£lt|-7> aV^o] ^ijj 0.^1 7]- ^o- 

^^iH* ^l-^^-^S. ;^m-7l-o> ^cf. oje-lf]: 2}-^^ o]^^ oi^^].o^ 

;^16,271,040 B1J:<^1^-1^ -n-^l7|- ^l'5^5]c>1o> ^ ^^<^l^i 3^]-€^^ "^-^ 

^fltt^ vfloflA-l DNA ^-^^ (hybridization), ^-§- ■^<Hl ^JQ. 

^^^fJl, 3^1-^^^^ ^^^^l7^<^> ^}7] afl^ofl 2|-^^ol ^^^^Vc]- 

^ 7>;^lJi ojtq-. 

^ ^^^^ ^^7l^ wj-fif cj.^^ ^ 9XS.^, ^^sf ^E^^ "a^^l^ 
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<34> ^ o. «.«.oilAi xj]x\] o-^lo^ 014.^1:^^ Am'?]:^^ ^7]«^ 

^o] ^Va^^ o^;^]^ ^ iE^ ^711 ol^Vo^ o.^7> iL>M-^ ^^^<HlAi, t!:^ -^^71- ^1" 

^ 9X^ ^4- -B-S.* ^^171- o]^^ oXji^ ££^, tiV-g- ^flttl tfloll^^ o]^ ^.o. ^ 

^ ;^H* ^ ol^^l o-^i ^^].^ ^]-7l<2l- ^^^^ ^^14. 

<35> ^ ^1^^ ^1-8- 1!: 1^1 ^il ^^}<H1 9X^^^, 7]^S\- 7142:01 A} 

^^Itl- -^^1 ^s. ; -^7] ^s-H ^^17> ^A]^ o.^ ^^^l^l^ 

^^1^; ^ ^7i -R-^l^^lig^ i£^*>^ 

<36> ^ aVt^cHl 4^ 1^14 <^l^Al S-^il^ ^l-S-^l-TlH- -R-^loll ^7>:^ 

^^^^ ^1]^ ^/2E^ iii-^^J ^^^l-<^ ^>-§-l- ^ 9X^. 
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<38> ^, ^ 71:^-3}. o.^|o^ o.^];^;,l^o] C^oDS!]. 

<39> ^ ^x^^ S.^^ ^AJ-^ ol^s:>fe Pl^^l o.^^ oXo]A]^ m^^^ o]^^ 

-B-^; ^12^^1 o]^^ ^]2'^s.; ^7] m-^S. ^ ;^12-B-S<H1 '^^^ ^ll-H-^l^^l^^ ^12 
311^ t:l-^7fl ^^1- ^v^^ ^^^^ oj^t^ 
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^<^]^-. S.^<^]^^ ^<U^ ^S.^ ^'^^ ^T^ltFcf. ^<^}7}, iE^<HlAio^ cf 

7fl^2i o.^ zL^^ ^A^]^. ^-ef^i ^ -L^^ ^j-tfl 

^-^5. -^^l7> o]^s)^ -^^tt^-. SlaoflH^ ^^>^ ^^^71:^(110)5!}- ^> 

^ 71^(120)* ?1^A^ ^MS. tb ^-f ^ -B-^l^l M-Bfvfljl ojji^ ^iboflAi^ 

1^1 ^fl i;^>^ ^^71:^(110)0] dt^A^oiji, *>-^7l^(l20)^ ^^^^^ ^4-^ -a 

^ ^^-i: M-El-iflJl ^-^n^, SlcollAi^ cl^il -^^1 ^;^>o:| ^ 71:^(110, 120)0] 3_ 

£la ^ £lb^ ^-ffil- ^o], -^s ^fl«-o] ^^A^o^ ^£^14 ?l^A^ol D] e 51J^ 

-^tM]^ oj^oj 7>^^>i4 £ico] ;g -oq. 3^150,1^] -^^ xfl^<HlAi ^^A^:a.cl- ±^ 

o]A-] ^7]-2]ol og.^^ ol7-^^ oj^t^-. 

£2^ ^ ^^<^lAi A>-§-£)^ ^^o^ c].^ M-El-^x:]-. £2aS] oJc>]a-]^ 

7]^(110)3!l- 71:^(120) o]^o\] ^yy^o^S. f^^V7]:^(130)^ A>-g-e>o^ o.^^ ^a^^>^ 

Jl, £2b'>llAi^ 7l^(110)iq- ^1-^ 71^(120)^* oj^^l-o] ^A^^ <^]o]^. 

^n] ±.7}^] 9X^^^^ 71^(110), *>^7l^(l20) ^ ^^7l^a:(i30)^ ^M^a:)^ o-e)^ 
s.^^^ ^^^7^ 7>^5rl-q-, -a^^ PDMS(polydimethylsiloxane), 

PMMA(polymethylmethacrylate), PC(polycarbonate) , COC(cycloolef in copolymer), 
PA(polyamide), PE(polyethylene) , PP(polypropylene) . PPE(polyphenylene ether). 
PS(polystyrene) , POM(polyoxymethylene) , PEEK(polyetheretherketone) , 
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PTFECpolytetraf luoroethylene), PVC(polyvinylchloride) , PVDFCpolyvinyl idene fluoride), 
PBT(polybutyleneterephthalate) , FEP(f luor inated ethylenepropylene) , 

PFA(perfluoralkoxyalkane) -f-^ ^^^^ SU-S-f-S] A>^^zl-(photolithography)ol 7} 

(photoresist)^* ^V-g-^ ^s. ^nf. 

"1^11 71^(110)^ eflo]^^ ^l:eflol>5l (Laser Ablation), sfl^^^ 

(Rapid Prototyping), NC(Numerical Control) ^-f-^"?! 2E.^ ^1-^-^ 

^^(photolithography)^)- >^z]-^ <^l-g-^ ^S.^l7>^ig o.^. ^]^^ 

°ll^BKmaster)S. t}c^ ^ '^:a.-a(Hot Embossing), ^]-#^^^( Inject ion Molding), 
(Casting)^* ^l-g-^V^ ^1^^ ^ 9X^. 7]%2] 'U'^^o^S. ^}-%-^}^ ^^^-^l* a>-§- 

£3a ^ £ 3b» #2:*><^ ^ ^^21 <g^Alo^lcil nl-^- "l^fl -^-^fl 7l^^ol 
^'^^^i^. -f^ £3a<Hl^ nl/fl -B-s(310)7> -B-j^l^^l ^(325)2|- «?^;t^ ^o^^ 
Jl $X^^, ^1^(325)^ -B-^^l<?!^(345)3f <^^t!: 1- =^ 9X^. o]e.]^ 

o^^^ Z]-£^ nl/fl -^^(310)0)1^-10^ -^^1 ^^yj-^tsf o.:^;^|^^(345)^^ 2^ol o.:^;,] 

^^(??)o.s ^cf. -o.^]^ 0.^(310)^ ^^^}t]-7} -6-^1^^1^(325)011 £^^>7ll 

^^tF JE-^fl^ ^ 7>^5>J1 S.^^ ^jz]. ^l-^^a-^o] ^^o^S-S. 71-^^1-4. 

^^l^^'^l ^a^l^-^S ^l^Hl^ ^e]* £3b^ ^£l|H.€- ^S^H -i^lt^. 
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??p)^ ifl7l«a-o11 cfltV S.^^ «a-^52|- 5>]-foj-^o^ ^o.^ ^^^1-^, 1^(325)^ ^4 ^ 

o]o\ wis. ^i^sl^ ^-^^1<S^(350)# ^^^>c:^ ^l-o]# O^t^ ^1^^ 

<49> o] nflo^ 'a-^^>ol(.;>?;,)^ cf^ji). ^o. 

<50> 

<a?a , cos9,„ 

^P=-j-i COSe„+ COSe;+ 77— )+XPe;c/ 

<5i> c^7iAi ^1^. a^^^, ^ zi-zi- -B-^oi s.^. ^o], {0^, e_^, 

^ ^^1^ 41-^, 7]^o] o]^^ Apext ^ 'a-^^ ^"lt}-l=]-. 

7lo11 -^5.(310)1- ^^l^^l^(325)-i- ^M-Tfl <aAl:2^0.^ 5)J1, 

^]^^] ^]'^^^ -^l^V^ t^lA-ll 0.^1 ^>«. ^ ^l-y. 7l:g.jz]. o.^|ol ^^^5]^^ -6-^1^^^!^ 

^ ^^^]^ ■^^^]'^^(350) ^ -^-^^1^^(345)^ ^'^Kw'^)'^! ^^^ol ^cl-. 01 E^*). oj. 

^ -^^]7> «}:-§- ^flw^^ ol:foii ^ a] ^ o.s.m| 7];^]^ ^o. ^71:5101 «fla.sq. 
« ^V-i-^W ^:iLS. o]^^ ^l<t^Al^ ^ o^Til 
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^M-ar z^-z^ PDMS. SU-8, SiS ^^^S)ol SlJi ^«^l^^(deionized water)^ 

^4 400/ffli. lOO^ffliS ^SX^. ^]^]^ ^l-8-^l-<^ -B-^] 5E 

^t): ^^tb ^l^V* ^ S^cf. -^^1^^1^(325)^ ^^^]^ 

£5<^1>H^ ^ 'a^^Hll- £^1^ ^-^S.. £3a<^lAi 7l^^S» ^ 

'i'^^i:!-. ^7^^ -B-S.7> ^^-^7> ^-f^cfl, ^11-^-^(610)51- ^12-8-^(615)7]- z]- 

^ ^U-^^l^ ^1^(630)21- ;^12-^^1^;^1 1^(635)^ ^i^-Tll ^1^. ^U-R-^l^^ ^1^(630)21- ;*fl2-8-^l 
^^^1 '3 (635)21- ^^s>cx^ o.:^^^,^^(Q45)ol SX^t^ . ^11-^-^(610)^ ^l2-a-S(615)» ^IM- 
-& ;^U-R- ^1(660)21- ^12-B-^1(665)7> ^]l-B-^fl^j;^lia(630)a2l- ^12-H-^1^^^1^(635)'^1 £^*>7ll 

^M, ^n^n] ^12^^1 ^ *l-i47> «i^-l ^-f^ Sh^^M(??/?)* ^-9. 

^ ^^1«11 ^TlM- O-aLcf ^ O^cf o^:^ ^o.^ ^^cf. 

*a-^^>ol( Ap)l- -S-Sl ^o.^ ^Tfls^fl ^-f(£6b %^2:)<H1^ £7a<HlAi sa]^ x3}9\- :^o] ^ 

>H E-^t!: ^U-B- ^1(360)7} ^;?1 ;«fli-H-^l^;^l^(330)«H1 iE.^^>oi ^^1^ q-f-ojl £^*>fe 

>H12-B-^1(365)7V /Hl2-R-^1^;^1T^(335)<^1 E^tb ^-f, -a-^l7> -^l-M-Ai f^^ti] («.;/?) 7> wfls. 
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2]-^ #2l-^°> PDMS. SU-8, Sis ^^d^<H -R-^l^ deionized water <y ^-f 

-i-^*>^ <^]o]t\., a^7lA^ -^^l^^l^Sl ^o] 2.^ lOOAffliS. Sl^rf. ^7] ^]^]^ 

6c. £ 6d ^S)ofl^ S.8a<^] S.^^ h><4 ^o] 1-^-^1 ;^;^]i^(630)# ^ll-R-^l 
(660)7> -^^V^ ^1^^^ ^^l^^S 9Xx:^7} ^1(660)^ ^^o] ^^^^ o.^ ^7}^ 

7] ^■]^t\<^ -e-S^ inVq-Tfl S\o] cfA] ^fl^ji ^e^^l-Tll ^cf. olrtfl ;^12^S.(615) 

8b^ £8a<^lA-1o^ 71]!^^ ^^^0.5. ^tg^ ol]s>i^ ^^7]:^, ^:^7]3^, ^}:^ 7]:s^S] 

l-2l-^°> ^^B]^ PDMS. SU-8. SiS- ^>^^£1<H ^Jl -^^1^ ^ol^^Cdeionized 
water)<y ^-f -^^1 5.^*!: -n-^l7> ^Aja^ o.^ ^^^ls:>o^ o;iT::f7l- c|-^ o.^]^ n> 

n 250(m, lOOAffliS ^9X^. ^7] ;^lAi^ ^^eioi] o|s:>o^ t}^3] -B-S7]- ^tl Si<H 
^^ ^7>2^oi ol-g-^>>;l ^JIA^S t:]-^ -^^1^ ol^<5l 7>^^^ ^^*>^ 
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^4. £9a<^lAi^ -^^1- ^^21 o.^ ^^^l-c^ ;^ll-B-^(610)-f-Ei 7^]n-B-S.(620)^7>^l -H-S.^ n 



[^^2^ JLJI)-] 

^MtF ^<5l ^-^ ^^<H1 -^^1 <^14^ A];^^ ^ -^^1 ^p^} 

^ -H-^l7> '?VU)-^ :^^>^ -^^11- i?l:l4o>u> ^jOS,^ 

9X'=>]^^S. A]^ ^ ^l-q-o^ ^^loil rfl^>o^ oj^o] 7>^^]-7fl '^l^ ^ 

^1^ o]^^ ^]<^A]^^ ^ ojnf. 
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<=>]-%-^ -6-^1 oj^o^A^^ 

^oM -H-Sl- -S-^V^ -^^17> ^^Al^O.^ ^^15]^ -^^l^^llg; ^ 



I^^^^J- 21 

^1)7> ^^10.^ i^l^il ^1:?]:^ ^ -^^1 ^7^. 
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1^14 ^^^1^ o]^ Al^V^ ;^]o]^ ^ Dl^-fl o-^i ^^j.. 

4] 

^:^\. 

5] 

^-8- ^U-B-s. ^ m-^^] <^]^-%- :^]2^s.; 

;^>. 

6] 
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•a^l ^^It!" ^, i^i-^>^ ^^]7} Till^/>;^] ^^l«fl 

7]- o]^ X\7^^ ^]o]^ ^ ri]^ o.^^ 

7] 

-^-^xjoi^^o^ z^-£o] ^:g.xio^z]-, ^^^k^:^ 

9X^ ^14 ^^1 ^^>. 
81 

^71 /^]l-fr^l^;^m, ^12-a-^l ^ -^^^1<S^^S. '^1^<H^ ^^1 ^^>^ 7]^ ^ 

^7> If ^ ^^S. cf^7ll ^2:* ^^l^S. n]/-!] -o^lo^ o]^ a]:^ 

^ ^ 9X^ ^M] ±7.}. 
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